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AUTEORS: -~ Danilkin, I. S., Rabinovich, M. S.

et

TITLE: Rpsonance-Varlationq of the Synchrotrer Jscil latlovs in
Accelerators of . Charg;ed Particles (anon=nsny1e‘
vozmushcheniya sinkhrotronnykh kolebaniy v uekC“ltuszf'
zaryazhennykh chastits).

PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1957,
pp-. 1558-1570 (USSR)

ABSTRACT: - It is the object of this investigation o estimate the
: possiblea losses of particles in aceelerators of. a syrehro-
phasotron~type in the presence of regorance~variaticns of ;
the radial-phase-oscillations. In a purely formal manner it
is determined which of the characteristics of the varying
phase-motion are necessary for this. The nhase-meticn .
of the particles in the presence of an external kariroric
~ excitation is investigated. Based on this investigation ihe
- knowledge concerning the character of the resonance- '
variation is deepened and the poss 1b111‘y ig given $o give
an answer to the. question of the amount of amplitude-
variations. at least in the donmain where an ~asymptotic

Card 1/2 solution (as long d4s the amnllthd‘ of the aynchrotrorn-
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Resonnnce Variations of the Synchrotron 0301’1a+ions in ' 57-27-7-18/L0
Accelerators of Charged Partlcles .

A3SOCIATION:

SUBMITTED:

AVAILABLE:
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oscillations is not very large) is applicable. In order

to be able to use the ottained rezults for the estim ration o
of the losses of particles, the relation betwsen the radia;

and the phase—dnviatlons during the synchrotron-

oscillations is determined. A comparison is made heivesar

the theory and the experiments made with the synchro-

rhasotron fo* 10 billion eV,

There are flgures and 5 referencaes, all of which are

Slavic, )

Institute for Phys‘cs AS USSR imeni P. HN. Lebalav, m:scu}
(Fizicheakiy institut im. P. N, Lebelsve AT 5S5R bc:?ra,

January 28, 1957

Librury. of Congress

1. Particle accelerators-Equlpment - 2., Synchrotrong-Pa rtLCLe lo;se5~ '
Estimstion - 3, Synchrotrons-Effects of rasonance varmt;.ons
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PHASE I BOOK EXPLOITATION 80V/3851
sov/s-u-lo

VAkadeniya nauk 8S88R, Pizicheakiy institut imni P. l hbed.en

Trudy, tom. 10 (Transactions of the Physics Inltitute, Acu!ew of Sciences m,
Vol 10) Moscov, 1958 175 p. Errata slip inserted, 3,000 coples printed,

Resp.!d.. D.V. Skobel'tsyn, Acldcll.ciln.

FURPOBE: This book is intended for physicists engaged in hydmdsn-‘lc ulureh
~ or muclear accelerator (.ynchrophuotron) theory. :

' : COM This is a collection of articles dedicated to the memory of le-n

‘Zakharovich Belen'kiy and contains two of his articles on supersonic flow
and hydrodynamics which have not teen publidhéd peviomly. The third article
is by M.8,. Rabinovich on the mechanical and mathematical theory of muclear
particle acceleration in a 10-Bev proton synchrotron having & four-sectored
' magnet with 8 m rectilinear gaps separating the sectors. In chapter 1, the
suthor presents a new criterion for the stadbility of phase oscillations in
the rectilinear gaps, He states that his work in 1949 vith AM, Baldin and
V.V. Mikhaylov on the effects of" devutlonl of a magnetic ﬁold. from the

Card 16
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Transactions of the Physics Institute (Cont.) - W/)BSI

theoretical (chapter IITI) and his 1mntigstion of fast oscillations of L
particles, taking into account magnetic field variations and particle o date.
energy increases, (chapter II) are the only studies on these problems w.
The suthor thanks V,I, Veksler who directed the installation of the -ccchrl Te
There are 58 references: U6 Soviet and 12 lngnlh. :

" TARLE OF com'ms;
Editor's Preface
, In Hemry of S.Z. Be].en'ld.y ,

Belen'kiy, 8.2. Theory on Buperaonic Gu mv Past a Iedgc
1. Introduction

2. The obligque shock
3 Supersonic flow over a wedge

. Belen'kiy, S.2. Hydrodyn-ic lquationa 'rald.ng the Anunt
-of Radiation Into Account - v
Bibliography :
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Transactions of the Physics Institute (Cont.,) SOV/)GSI :

e e e

. _Rebinovich, N.8. Mundsmentals of Proton Symliotron Theory

List of Syabols.

Ch. I, Radial-Phase Motion [Oscillations] of Particles
1. Introduction . ”
2. Equilibrium orbit o ,
3. Derivation of a phase equation P
4. The solution of a phase equation in the first approximation -
5. The solution of a phase equation in the second approximation
‘6. The phase equation in the case of a magnetic field permsating
, the rectilinear gaps ' ' ' C L
T. Acceleration during mmltiple resonance : I

KEN¥S8 N 8 8

- Ch. II, Past Oscillations of Particles - ' , : , 55 .0
: 1. Introduction ’ - - ' %
2. Computation of the trajectory of particles in an- ' , : Sl
© .- 1deal accelerator with sections R 55
~ Card 3/6 , . :
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HIGH-ENERGY NUCLEAR PHYSICS: PARTICLZ ACCELERATCRS (SYNCHROTROIS) = .

i ‘ ' A 7 N " by Ye, M. Horoz and
"THe Atainable Frequency Ratio in Symchrotons,” by Ye, ,
4.S. Rabinovich. Abormaya Energiya, No2, February 1958, pp 126-131.

[ S e
An investigation of the energy dependcnce'of fc_he is.mplit.‘.ude of S).'n-la
ehroton oscillations caused by fluctuations: in the ?adiatlon. A simple
. gtationsry solutinon is obtained for ‘the phase equation, applic;bl:
with suffTiciont practical accurecy +o all large s:mchro‘sons. t is o
shown tlat when electrons are accelersted to energies of several Bev, X
the value of the maximum attainable Trequency is strictly*limitted , and -
dependes on the Amited amplitude of the accelerating voliazs.
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AUTEORSS Yoroz, Ye, i, -ab~nnvwch, Yo Se : '8c.2.2/35
TITLE: : 77 The Admissible “requency Ration in Svncnv'otrons ( 0 dopustmrj ‘»’I"i*;‘ o
: : riostl ¢ vhastncy v sinkhrotronakh), . o .
PERIODIC@L: vhtomnaya Lnerﬂlya, 1958 ., ¥ro2, pp. 128 - 131 (USul
ABSTRACT ¢ The ehnrby dependence of the anplltudeu of tke synchrcbron o5 c i1

la=
‘tidns is investigated theoretically, which are caused by the fluc=
tvation of radiation, A simple steady solution of the phass aguaticn
~is deduced, which may be applied with an accuracy sufficient ‘nr
practical purposes even to arbitrarily large synchrotrons, Tt was
possible to show, that on an acceleration of electrons. ug-to: the
range of BeV's, the value of the meximum admissible frequency mulii
plication possesses a clear limit. It is determlned by the lnnitlwb :
amplitude of the. ac;eleratlng voltage, : :
There are 5 rcferenceq, 3 of which are Slavlc.

SUBKITTED?  July 17, 1657.
AVAILABLES  Library of Congress.

card /1 L aynchrotrons-Degign : -2..Synchrotrons-lhliysil '
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 AUTHORS s - Askar'yan, G. A., Rabinovich, M. S. ' sov/89f5-6<7/25

TITLE: : A Resonance'Method of Localizing and Heating the Plasma by
' variable Electromagnetic Pressure (Rezonansnyy sposob - -
lokalithsii‘i nagreva plazmy peremennym elektromagnitnym
davleniyem) L RS

PERIODICAL: Atomnaya energiya, 1958, Vol 5, Nr 6, pp 643-644 (USSR)'

ABSTRACT: The resonance-like excitation of the volume oscillations

) ' of plasma accumulation is to.be carried out by means of an’
amplitude-modulating electromagnetic field. In this way .
a pulsed and uniformly distributed. pressure is brought to

bear upon the plasma surface. A modulated isotropic pressure
gcting upon a quasispherical plasma-compression can be -~
realized in the following manner: . SR . LT
a) ShortWave'radiation-modulated'with respect to intensity,
b) Modulation of a rapidly moving magnetic field, SR

¢) Superposition of three rapidly varying magnetig,fieidé;.etc.

The average pressure P(t) acting‘upbn'thefplasmafsurface i

‘is given by: ) . -2
: : B (t) = JHO(t)

~ =8 v
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‘A Resonance Method of Locélizing*and Heating the
Plasma by Variable Electromagnetic Pressure

| sov/89;5-6-7/28

(H = field strength on the surface of the plasmaj. averaglng

is carried out according to a high- frequency. cycle).

The excitation of the volume oscillations is then carried out
quickly and effect1vely if the effective moduletion frequency
of the qu381acoust ¢ . resonance frequency corresponds to the :

radial oscillation of the compre331on Vres ‘e The latter is

given by: . S
= Vres“-‘?;; ~ -‘Z \‘ 2 megacycles .

ET = thermal kinetic ‘energy of the plasma ions, A s atomic'
weight of the ions, a, = “radius of. accumulation. '

If it is assumed.that in oscillations the principal mass of ‘
the plasma takes part at the same time, the following equation
is . obtained for the excitation of plasma-oscillatlons (writton

down in dlmensionless form):
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A Resonance Method of Localizing and Heating the  S0V/89-5-6-7/25
Plasma by Variable Electromagnetic Pressure :

1 ,dz(%il) . 1

(22 o )y

a
-0 (o}

This equation can be solved ndmerically for various

‘ ‘P .
modulation functions Pexﬁ ('U)
The amount of the coeffiﬂlent of pressure transformation
~(ratio between tne maximum pressure used Pext ‘and ‘the .+

maximum attainabie internal pressure Pm in the dense"
plasma) may be estimated at - , : :
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A'Hesonance Method of Localizing'and Heating the
Plasma by Variable Blectromagnetic Pressure

Y Gaed 4/5

It must be pointed ou% that i

by the fact that ions pas

ERSEn]

' 50V/89-5-6-1/25 |

v IR :
Here K, =.—72§£~ i V = volume of accumulation, 37=-ratiof,~ :
. min - - “ ‘»‘ s . i E N .
of thé specific heat of the plasma gas. . .. - -~ S
n pulsed dynamic operation the
stability,conﬁitibns for the formation of plasma are different
than in the case of steady operation, L I
Furthermore, it must be mentioned that if a plasma is heated
to a high tempsrature the sudden action of an electromotive .~

- force upon the electrons of a quasineutral plasma causes.

intense radial oscillation of the ions. This is manifested .
s.one another at high velocities

near the center. This manner of exciting an ion oscillation

by means of a nguperhigh" temperature is an analogue to the "
production of "boltanki® (boltanki) of charged particles in

a constant electric field.,
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A Resonance Method of Localizing and Heating the
Plasma by Variable Electromagnetic Pressure

SUBMITTED!V August 5, .1958
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7 ‘ | L . 50V/58-59-10-21877

‘Translation from: Referativnyy Zhurnal, Fizika, 1959, Nr 10, p 21 (USSR) - o
AUTHOR: Rabinovich, M.S. | L
Fida -

~TITLE: ,Foundﬁtions‘ of Protoh-Synch:otrdh 'méory o

. PERIODICAL: Tr. Fiz. in-ta. AN SSSR, 1958, Vol 10, pp 23 - 173

ABSTRACT: This monograph, based on the author's studies from 1948 to 1950; 1s
R devoted to the theory of the split-magnet proton synchrotron, Speclal
attention is paid to the applied-aspect of the question, The theory
i{s reduced to a form that it is convenient to use when practical ends
are envisaged, The study contains 6 chapters. Ch.I investigates the
characteristics of slow (radial-phase) oscillations of particles in a
split-magnet accelerator. The formulae obtained in this connection.
have a great significance for the theory of injection, resonances, and
so forth, The process of acceleration at multiple resonance is dis-
cussed. Ch, II is devoted to fast (betatron) oscillations of particles.
Allowance is made for the effect of rectilinear gaps on injection and on
R ‘particle capture under accelerating conditions; the optimum angle of
Card 1/2 emergence of particles from the injector is determined; and the concept,

/
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Foundations of Proton-Synchrotron Theory - Sov/58-59-10-21877
of -envelopes of the particle's trajectory 18 1ntrodnced,‘perm1tting a simple and -
graphic description of the behavior of particles in the accelerator., For the first .
time a computation of the motion of particles is carried out with allowance for-the:
magnetic field in rectilinear gaps. Ch. III investigates the effect of the deviations
of the magnetic field from the calculated one. Ch, IV discusses resonance phenomena
between fast and slou"oscillations; A special technique 1s worked out for calculating.

““resonances in a split-magnet accelerator with a great degree of accuracy. The resonances -
of the high-frequency harmonics of a magnetic field with phase oscillations are studied.
Ch. V. develops injection.theory. Ch, VI, based on studies completed in 1953, gives a

. short account of the physical bases of strong focusing accelerators. . The basic con-
‘clusions of the theory are illustrated with a 10-BeV proton synchrotron as an example."

A.P. Fatqyev ‘

Card 2/2
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AURECRG: Danilking I. 5., Rn)inuvich, i S,

TITIE: the Capture of Pu“tlcl-u in o Srun ‘-oﬁha'ou‘onic Re;iﬁyj of_
SR Acceleration (Zﬂthdt ci ugt tu v sinkhrofazetrennyy Teéshin o
1'“orev1ya) “

PERIODICAL:. hwurnel Telthnichestoy Piziki, 1956, Vol. 28, Ir 2, pp.551n364
-~ (USSR) : ey

ABS rRAC”' he present paper jives several methods of the theoretizal ‘in-
"~ yestigation and the results of it obtained by way of experi-
nent on the peculiaritieaz of the cupture of partlcles,ln a . .
synchrophasotron under acceleraticen in an apparatus with ‘ordi-.
nury Tocusing. With reference tc the 1ﬂJect10n nethod usually
employed in synchrophasotrons, in which the capture of partic- -
les takes place in 2 stages, the problem of the determination
of guantities of the capitured particles in a synchrophasotron
under acceleration is here divided into two parts: 1.) Calcu-
lation of the capture-coefficient (with rezard to the pcrtion
~ of captured particles) under a quasibetatronic way of opera-
“tion, and- 2.) calculation of the capture-coefficient under

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013438
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‘fhe Capture of Particles in a Synchrophasctrcnic flegine of - Acceleration

the transitionﬂmetnod'of operation. In the first stage the
smallness of the current intensities and the high energy of
the particles injected into the'acceleration—chamber of ‘the
synchrophasotrdn repredent an inportant noment whichpermits

to disregard all collective interactions he tween the ‘partic-
les. It is assumed that inder a normal method of @eration_"
of the accelerator such injection conditions exist that verti--
cal vibrations of the particles are few and that a collision
with the horizontal'chambernwalls during capture do¢s not oc-
cur. A reduced variant for .the calculation'of,the character-.
istics of the first stage is vorked out. Although,thésexeduC-
+tions are dttained at the expense of a conSiderable'decréase
in the accuracy of calculation, the suggested nmethod (refe-
rence 2) nevertheless gives the possibility of taking into ac-
count in & qualitatively correct manner the dependence of
and - (A) (coefficient of capture in the first stage and
the function of the distribution of free yibrauvons at the’
end of the first Stage'according to the amplitudes)von the &f-
ferent parametérS'of the accelerator’and_thus'correctly to ‘se-
lect their optimum values and tolerances. = In the calculation

of the capture of particles in the,transitibnfmethddrof opera--

Card 2/4 ~ tiom (second stage) it 1s shown that all those particles are
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. jhe Capture of Particles in a S*nchro*hasotronic Begin - of scceleration

captured here whese initial'conditiong are'represented:by'*
tne inner points of the domain of phase-~stability (1imited .
vy the geparatrissa according to egquation (122)). The approxi-
‘mete value of ‘the coefficient of capture in thc'seCOnd_stage'f
., ond of . the coefficientrosxtotal cgapture n="n14"* N o is
: anculatcd.‘It”is shown that the assunption that the jnjécted -
: particchbcdm.io;mOnoowzrgetic'is uncsscntial;_The'mcthods of
calculation given here WeIO qmplo;{cd in the apparatus of the
Institute for Physics _An'ussn.(orccted together with the
Scientific‘Research.lnstitute for ElectrophysicalZApparatusfﬁ
HEP USSR andithchabdratory'for Rgdio—ﬁnginecring_AH;USSR'as»».
o medel of the 10 billion eV - synchrophasotron). The_funda-
of this apparatus are given. ihe peculiari-
us was an tial dependence of ‘the
.tor on the Ta i1 mhe comparison of the
theoretical and experimental datavfor'the first;stage_showed
a cufficient asccuracy of the. methods of calculation siven S
here. Such 2 comparison for the second stace,shovéd a good
‘agreement except of Q'V ¢y°t). The'methodigivenhefe permits
to perform.the'calcula%ions_with an accuracyiup'to the order
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The Capture of Particles in a Synchrophasptrohic Regime of Acceleration

_of magnitude of 30 ¢ 40 % which is entirely sufficient for
_the projecting of an accelerator. There .are 6 figures, and
5 references, all of which are Slavic.: R

& Physics ASUSSR imeni P. N. Lebedev, Moscow .-

ASSOCIATION: Institute
R im. P. H. Lehedava,Moskva)

(Fizicheskiy institut AN 5SS

© GUDMITTED:  August T, 1956

AVAILABLE: Libraryvqf Congress

1. Particles-Capture-Theory
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Togansen, L. V., Rzbinovich, 4. S. _ SOV/$6-3574-51/59

Coherent Radiation of Electrons in the Synchrotron.l
(Kozerentnoye izlucheniye elektronov v sinkhrotrone .I)

PERIODICAL: Zhﬁrﬁal'eksperimental'noy i teoretichsskoy fiziki, 19,6;‘ 
Vol 35, Xr 4, pp 1013 - 1016 (USSR)

ABSTRACT; In a 100 MeV-synchrotron the electrons rodiate within |
a wide frequency range: From radiofrequencies with
viave lengths of the order of tre trajectory length .
" up to ultraviolet- or also X-ray radiation, Within
the range: A average distance between the electrons
in the bunch radiation is partly coherent. Conerent -~
radiation. in the synchrotron depends above-all on
the phase vibrations:of the electrons. Basic ex-
perimental investigations of coherent radiation were -
carried out by A.i.Prokhorov on a -5 MeV synchrotron
(Refs 1,2).Rytov ( FIAN-report, 1950) investigated
- conerent radizfion on the assumption that all-
Card 1/4 particles in the bunch perform phose oscilletions with
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Coherent Radiation of Electrona'in'the Synchrotron.lk :SOV/5ﬁ-3554-51/52 ﬁ

one and the sane amplitude, Tho problem ‘of - .
coherent radiation ‘of tho bunch in the  case of aty -
frequency distribution wifp respect'to,phase :
°scillations has hitherte not‘bOen'inyestiggted..A’
detailed investization of pp ical procegses and .
barticle losses t! ';e.of-acceleratidnvis;b
therefore of~interest.‘The authora'first'inveatigated
the case of a single (relativistic) electron re- -
volving on a ¢ircular orbit (r ) with the engle
velocity w ang perforning small harmonic?phase

vibrations®(

denotes the a

Dotentialg of .t

(Fourier (Fur!

of particles wi hr : ‘ e vibrationg -

is investigat i ' 11 28 the case

of a2 _steady ¢ tribution,densityV S

w(¢,¢,t)5‘w( ). The true distribution in the bunepn

_ : has hitherto been but little:invéstigated; Fron ex-

~Card 2/4 fpériméntaliamplitude distribution curves for the

- -00513R0013438
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- Coirent Radiation of Elestrong in the»Synchrotrop.I ‘ ]sov/56-55-4-51/5z

synchrotron of the FIAN SSSR (Physics Institute _

AS USSR) at 250 eV (Ref 4) data are, however, tal:n for .
‘P(‘l’) and f(¢)‘; Finélly,‘ the authors izavestigate o
toe range of wave length; for which radiation isg
conerent, by mecns of the fora factor for stezdy
distritution, and in the last paragrzph non-steady
distribution ig investigated. The cupression derived- - ,
in this parer by means of the potenti-l of‘avéin*le—ph;sef
modulated electron and of the distribution functicn
of the particles in tie bunch for the spectram of the
redintion field potentizl of the bureh ts valid for
sufficiently lov hn+rmonics Tor widieh the rodintion -
ig corerent. In conclugsion the zuthors trenk AN
Prokhorov and Tu.Miido for valuable_didcuSSions”and. N
for disclosing experimental data tefore tlieir publication,
There are 4 Soviet r:feresices. - S ' B
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" Conerert Radiation of Elestrons in the Synciroiron.I ' SOV/ES—SE-&—S?/i?
ASSOCIATION: Fizsicheskiy institut dim. P.ui.Lehzdeva &L:“arll;

SSR
S5
4

(vhycics Institute imeni P.li.Lehedev of deafeny of
Sciences uSaRukamﬁvJ 21y booalﬂrs,chﬂJJ r,dabsb'cheskiyv
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- AUTHORS :

" TPITLE:

PERIODTCAL:

- ABSTRACT:
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Kolomenskiy, Aeshe, and Rabiﬁovich; MeSey Dcétdrs'ofvPhysical,
and Mathematical Sciences - R o

The Synchrophsiotronli‘fheiLargest Acceleraqu'iurthe'Wofld

Priroda, 1959, fir 8, pp 57-61 (US3R)

For the construction of a synchrophasotron with a capacity

of 10 billion electron volts, the following scientists were
awarded the Lenin Prizé in 1959: V,I. Veksler, L.P. Zinov'=.

yev, D.V. Yefremov, Ye.Go. Komar, N.A. Monoszon, A,M, Stolov,

A.L. Mints, FeA. Vodop'yanov, S.M. Rubchinskiy,; A.A. Kolomen-
skiy, VeA. Petukhov, and M.S. Rabinovich. On the principle of
self-phasing of particles discovered by V.I. Veksler in 1944,

new accelerators of the type phasotron, synchrotron, and  synchro-
phasotron have been installed. In April 1957, a synchrophaso-
tron was put in operation at Dubna, capable of reaching 10 bill-
ion electron volts. The research work on this apparatus has -:
been carried out in the FIAN, Fizicheskiy institute ime P.N. Le- .
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The 'SynchroﬁhaBOtron;-rthe:ALnrgeit ’Aécelgrﬁtorriin. the Hofld'}:

bedeva Akademii Nauk SSSR (Institute of Physics imeni PlH.-
Lebedev at the AS of the USSR). Even during 1953-1955, a2 - -
synchrophasotron of 180 million eldctron volts was under
construction in cooperation with the Radiotekhnicheskiy -
institut AN SSSR (Radiotechnical Institute at the AS of the
USSR). The installation of the synchrophasotron at Dubna
was performed by the 0IYal, Ob"yedinennyy institut yadernykh
issledovaniy ( Joint Institute of Nuclear Research). - :
Scientists of 12 countries took part in the installation of
the apparatus. The electromagnet of the synchrophasotron
consists of four circular sections, their radius is 28 ms
The magnet ring of the accelerator, with a weight of 36,000
tons, rests on a concrete base weighing 15,000 tons.  The
electrical substation which feeds the electromagnet, con-
sists of four units, the maximum capacity of which amounts
to more than 140,000 kw, i.e. more than double the capacity
- of the Volkhovskaya GES (Volkhov GES). In the second half of
*. Card 2/4 1958, the workers of the Laboratoriya vysokikh energiy 0OIYal
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R

(Lavoratory of High

Largest Accelerator in the ‘World

Znergies of the 0IYalI) succeeded ‘in in-

creasing the intensity of thefaccé1erated'beam of protons by

10,000 times, Under the guidance of physicists
Solov! yev, a big propane chamber was

V(Peopie's Rep. of China) and M.I.

Weng Ken-ch'ang

installed which reveals the paths of the rapidly moving »
sub-atomic¢ particles by the bubbles ofvthe'gas.vA‘liquidf
hydrogen chamber will facilitate research of the neavy K-.

mesons, New information on

the synchrophasotron has been

obtained from the Mezhdunarodnaya konferentsiya po fizike .
chastits vysokikh energiy (International Conference on the’

Physics of Particles of High-Energies

) which was held at =

Kiyev in July 1959. Under the guidance of V.V. Viadimirskiy, -
a big accelerator of protons of 50-60 billion electron volts

will be installed utilizing

‘the principle of heavy focusing.

The authors also mention that a model of a new cyclotron with
approximately 1,000 times higher intensity has been given to

APPROVED FOR RELEASE: Tuesday, August 01, 2000

the OIYal by the scientists V.P. Dmitriyevskiy, V.%. Dzhele=-
pov, and V.I.‘Zomolodchikov; Today intensive research work

is

X

CIA-RDP86-00513R0013438



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013431

A S e N S X B DR S TR

e e N

v e T y - BHERTY

66591
S0V/26-59-8-8/51 -
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carried. on to-develop .new methods of acceleration of particles
which are based on entirely different principles and, according
‘to-the author, will provide for the utilization of plasma. :
The diagram showing a synchrophasotron has been taken from the
pamphlet "V Dubne pod Moskvoy" (At Dubna near Moscow) by P.I,
Kapyrin and 0,S. Sergeyev. There is 1 diagram and 4 Soviet
references, - . Lo S

ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva Akademii nauk SSSR/ T
Moskva (Institute of Physics imeni P.N. Lebedev at the A4S .
of the USSR/ Moscow) : 3 X
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MOROZ, Yo.M.; RABINOVICH, M.S.

Dauping of svnchrotron oscinationa. Zmr. tekh.ﬁl. 29
no.2: 269-271 P '59. R (xxm 12-1»)

1, Hlicholkiy inlntut im, P.l.hh-dov- AN 898! loum
(synchrotron) : (Particles, llountnry)

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013438



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86 00513R001343'

.21(9) ' ‘ sov/56 371~ 18/64
AUTHORS: - Iogansen, L. V., Rabinovich, M, S

- TITLE: - Coherent Electron Radiation in a S/nchrotron. I1
o (Kogerentno,e 1z1ucheniye elektronov v sinkhrotrOne. II)

 PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, o
Vol 37y Wr 1(7), pp 118-124 (USSR) S :

" ABSTRACT : The authors 1nvestigated the electromagnetlc interactlon of" :
electrons in a thin relativistic bunch under coherent radiation
in a synchrotron. In the present paper, it is assumed that
all particles in the bunch move on coaxial circles at the
same linear velocity v ~ c. Therefore, the betatron vibrations
are neglected, and also the instantaneous deviations of the

-energies of the particles are not considered. This is also
Justified because in practice the density of the bunch in the
synchrontron is much lower than its length. Therefore, the
iransverse dimensions of the bunch in the first approximation
do not enter the expressions for the tangential forces determin-
ed in the present paper. Also the interaction of -the bunch
with the chamber wallg, with the poles of the magnet, and
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Coherent Electron Radiation in a Synchrotron. IT

.with the other building elements of real accelerators is not
considered, and it is assumed that the electrons move in

the unlimited free space. In the 4 parts of the present :
paper, the following factors are calculated: The interaction
between 2 charges in the bunch, the actiaon of the bunch on.
a single electron, the forces for some bunch models, and
finally the ghort-range interaction. .The authors thank
Academician I. Ye. Tamm for the communication of results
of a paper not yet published (Ref 4). There are 1 figure

and 6 references, 3 of which are Soviet. e

- ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
L (Institute of Physics imeni P. N. Lebedev of the Academy
of Sciences, USSR). - - , AR R
Moekovskiy_goaudarstvonnyy'pedagogichoskiy institut im. V. I.
Lenina ( Moscow State Pedagogical Institute imeni V. I.
‘Lenin) : ' : : R :
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GINZBURG, Vitally Lezarevich; LEVIN. Lev Hikhaylovich RABINOVICH, Iatveyv
Samsonovich; SIVUKHIN, Dmitriy Vasil'yevich; CH!!VRRIKOVA, h
Yolizaveta Sergeyevna; LIVSHITS, B.L., red.; GAVB.II.OY S.5.,

tekhn.red.

[Collection of problems for the general course in phynicl] Sbornik
zadach po obshchemu kursu fiziki. Pod red. D.V. Sivukhina, Izd. 2.,
perer, 1 dop.. Moskva, Gos.izd-vo fiziko-matem,1it-ry. Pt.2. B
{Optics, molecular physics, and thermodynamice] ' Optika. Moleku-
liarnaia fizika 4 temodinamika. Atomnaia fizika i fizika iadra.
1960. 366 p. : (uma 13:10)
(Physics--Problems, exercises, ete.)
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"AUTHOR : Doctor of Phy51ca1 and Hathematlcal

Rabinovich, M.S..
gﬁfﬁﬁﬁﬁss ﬁenln Prlze Laureate
TITLE: ' The Present and the Future of Acceleratlon Technology

PERIODICAL: Nauka i zhlzn“ 1960 ‘Nr 5, pp 17 - 23 (USSR)
S ‘ LU
ABSTRACT: - The author glves general data on modern acceleratlon)‘
: technology and describes prospects for its fut
development.  He refers to .the synchrophasotronsat '
the Ob"yedinennyy institut yadernykh i1ssledovaniy
(Joint Nuclear Research Instityte) where protons
are accelerated up to 10 billion evs. FProton mass
increases by 10 at a velocity 0.5% under that of
light. The perimeter of the proton's orbit in the
synchrophasotron at Dubna is 200 m. In the 50-60 »
' billion ev accelerator projected in the Soviet , L
Card 1/3 Union it will be in the order of 1500 m. - A method of VX//
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N LS ey B AT A ST I o B S TEIN BZY XSO 07, D VB BP S IASR A S I

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013438



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86 00513R001343'

mnﬁ.wmmmmmmmmmm PSR

6973k

| §/025/60,/000/05/005 /044
S DO48/D006
The Present and the Future of Acceleratlon Technology

produc1ng super-large magnetlc flelds?and super-

- strong focusing was suggested by oSoviet physicist
G.I. Budker who recommended  the use of a relatively'ﬂ
low energy of 5-15 million evs as the electron beam.
Hde gives the following example. Protons with an
electron current of 10.000 amps, an orbital radius
of 3 m and -an electron energy of 15 mill evs can be
accelerated up to 100 billion evs, In 1953, Soviet
scientists A.A. Kolomenskiy, V.A. Petukh, and M.S.
Rabinovich suggested a ring phasotron. A A. Kolo-
menskiy, recommended a symmetric ring phasotron con-
sisting of a number of absolutely equal magnetic
sections located in the surrounding regions. New
methods ‘are shown by Academician V.I. Veksler, their
main feature consisting in the fact that the particles
themselves take part in the creation of an accelera-
tion field. -Thus, an immense field of the necessary
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direction is produced in that region of space vwhere .
accelerated particles are present. As a concrete

circuit based on this method, the acceleratiom of
conglomerations of ions by electron current is men- ,
tioned. There are 10 dram.ngs and 1 dlagram on . ,
page 2 of centerfold. : ‘ . \)(
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AUTHORS : Andryukhins, E. D., Grebenshchikov, S. Ye., ggggnovich; M.S.,
: Rayzer, M. D., Safronov, A. Ya., Shpigel', I. S, i

2|

TITLE:s - Some Charddteristic Features of Inductive Gas Discharges

PERIODICAL:  Zhurnal tekhnichelkoy fiziki, 1960, Vol. 30, No. 5,
' pp. 529 - 538 : , .

TEXT: The present paper was read at the 4th International Conference on_
ionigation processes held at Upsals in 1 . The authors carried out ex-
periments for the purpose of explaining the influence exerted by some
phenomena upon the dynamics of the plasma, which are described, The
experiments were carried out in axially symmetric homogeneous and non-
homogeneous magnetic fields within a wide frequency range under various
ratios between the inductive resistance and the effective resistance of
the plasma. The following of the phepomena mentioned were investigated: N\
" the "capture" of the magnetic fieldigy the moving pl;sma:ythe akin effect}‘
and.the shock wavea{ Fig. 1 shows the oscillogram of the complete current
~in a discharge in hydrogen, and Fig. 2 shows a slow-motion picture of ti;/

Card 1/3
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Some Characteristic FPeatures of Inductive Gas . s/057 60/050/05/10/014
Discharges o S » ‘B012/B 056

" - discharge. Measurements of current diltribution shoved that during the
firet half-period of the field variation a re-distribution of the current
according to the vacuum chamber radjus takes place. In Fig. 3a the device
for investigating the discharge in an axially symmetric field, the so-
called "magnetic mirror" is shown schematically. Fig. 3b shows the

. dependence of the current generated by special windings upon radius R and
distance z. From the oscillograas in Fig. 4 it may be seen that the current

- in the gas during the first half-period of the field change is due only to
the effective resistance of the plasma. The current polarity reversal
shown on the oscillograms and the instantaneous current distribution in
Fig. 6a indicating the existence of a considerable return current prove
the "capture" of part of the magnetic flux by the plasma. The investiga-
tions of the skin effect and of the shock waves described showed that in
the here investigated configurations of magnetic systems and vacuum
chambers a cylindrical shock wave is formed in the breakdown in the range

of 5-10 1—7-10 2torr.During its motion it heats the gas and partly ionizes

. it. With propagation of the wave the conductivity range}increcsea, and
the currents generated within this range may, in the case of a skin
effect;, compensate the entire exterior magnetic field in the 1arger part

Card 2/3
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of the chamber. At high discharge frequencies (300700 ke/s) & .
sufficiently high conductivity of the plasma is necessary in order that a
skin layer having a thickness that is smaller than the height of the ,
chamber, may OcCCur. Such a conductivity is attained after the passage of
2 to 3 shock waves through the vacuum. At frequencies of 60-100 kc/s the
thickness of the skin layer is greater than the height of the vacuum
chambers used in the present investigation and some other papers (Refs. 4

“and 5), and no effects were observed in the distribution of the current
on the walls and also no screening of the outer field. Evaluations show
that in the here described experiments a qualitative relation

=1 . : : : : ,
6w /2 is observed. No more accurate data could be found, 6 is the
. thickness of the skin layer, w - the frequency of the external field.
~Academician V. I. Vekaler is thanked for discussing the paper with the
authors. There are 13 figures and 8 references: 5 Soviet and 3 English.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR Moskva
o . (Institute of Physics imeni P. N. Lebedev of the AS USSR,

- Moscow) S : - v
SUBMITTED: - December 4, 1959 - R . . : b{/
Card 3/3 e R S
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-Rabinovich, H S., Iogansen, L. '
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Y

Coherent Rad1at1on of Electrons in a Synchrotron. III

PERIODICAL: Zhurnal eksperimental'noy i teoreticheakoy fiziki, 1960,
Vol. 38 ‘No. 4, pp. 1183 - 11e7 S

. TEXT: In earlier paporl (Refa. 1 v2) the authors alrendy investxgated the
action of the coherent radiation forces upon the phase motion of elec-
‘trons in a synchrotron. However, the screening effect of the vacuum '

- chamber walls was not taken into account, and the particle cluster was
‘assumed to move in an unbounded free space. The same questions were dealt -
with in the present article, but screening by the chamber walls was taken
into account. For reasons of simplicity it is assumed that the cluster

moves near an unbounded perfectly conducting plane or between two such
planea. The image method was found to be well guited for dealing with ,
such & problem. First, tangential ansatzes for the forces acting 3 Y:
tangentially and perpendicularly upon an electron are given and discuasod‘

' Next, the interact1on forces in the electron cluster are investigated, and

Card “1/3
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Coherent Razdiation of Electrons in a s/056/60/038/004/020/048
Synchrotron. III. o B006/B056 - : :

approximation equations for the acting forces are obtained. Fig. 1 shows

the dependence of the coherent forces fT cthb.P) given byv(7) on the

azimuth ¢ for a cluster of Gaussian shape. In the maximum this force is
~of the order of Nezpz/a?*g/j.,The powers of the forces f_ | (.), given

by (5) and those given by (7) gfe of the order of N?ezc/aaigy) and

Nzechz/uzﬁg 5, reapectifely. Fig. 2 shows the'dependence of the. =

coherent forces f1.(in Nez/a2 units), yhich act upon a single electron of - ;}<
"a square cluster on . for the special case ﬁé{;’x/e; p = 0.1. Hefefron it

may be seen that the reglions near the cluster ends play the main part.

Finally, approximatidn»formulas are given and discussed for the forces

acting in the interior of the cluster. The effect produced by the forces

(5) and (7) upon the phase motion of the electrons is estimeted. The

minimum angular dimensions of the cluster due to the forces given by
(5) - without the shielding effect of the wallas being taken into account -

are of the order of;ﬂofv(énue/aV)5/7; and the anslogous quantity taking
Card 2/3 o | o ' |
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lhielding into account due to the torcu givcn by (7) is

o v(ZINepz/uV))/“ (v is.the effective smplitude of ‘the high- froquoncy

voltage, p = b/a <1, b - distance behoon the cluster and the -cruning
plane, a - radius of the particle orbit, z" - effective sngular

diwension of the clustet. B - number of olectronl) '!'horo are 2 figuru
and 4 referencn: 2 Soviet and 2 US. ‘ : ,

ASSOCIATION: Fizicheskiy inltitut il. P.-l.»Lebodcn Ahduii muk SSSB
(Institute of Physics imeni. P. l. Lebodev of _the.. Ac.deny of
_.Sciences, U USSR) v

SUBII'I"I‘ED: Septenber 50, 1959
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; :R, M.D.[translator]; SHPIGEL',
JHIYKH, LoM.[translator]; RAYZER, M. . :
KOVMIHMLS:[tre.amalm.or]; RABINOVICH, M.S., red.; BURTSEV, A.K.,
red,; FOTAPENKOVA, Ye.S., tekhn. rod.

ics a : ics] Fisika plazy i mag-
and magneto}xydrodynam1cs]

Exﬁiﬁi Z?diigznamika; sbornikis;a‘;i:' .llgzskva, I?ggz ig?g‘;.r.
it 1961. 302 p.  Translate icles.,

11 ryzl’l.'s.sxrm (Ionized gases)) (Magnato}wdrodynamicg)
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AUTHORS : " Levin, M. L., and Rabinovich, M. S.

O PITLE: "4 method of strong focuping for stabilization of straight '
" and toroidal dischnrges ’ ‘ o S

PZRIODICAL: Zhurnal tekhnicheskoy fiziki, v. 33, no,'2,3195;, 164-172;‘}

CPEXT: The stability of a thin curved plasma pinch is considered by

magne tohydrodynamical meang applicable when only long-wvave perturbations

are considered. The Rouge function, which for the mechanical variubles =~
plays the role of the general Lagrangian, 1s calculated under these -
restrictions. This function makes it poseible to study the long-wave
motions of a plasma ring in an external magnetic field. Here, only the
"gnake" type motions are investigated,(s. U. Osovets. ZhETF, 39, 311, 1960)%
There are 2 figures and 1 table. e S ' o

" SUBMITTED: February 20, 1962
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| AUTHOR: : Veksler, V. 1.; Gekker, 1. R.3 Gou!i;b—in;" i saychenka
——fai Kudrevatova, 0. V-3 'Lykyanchikov, G. 8¢5
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TITLE: Radistional acceleration of plamma s vif,$

i
I

o - N
: ‘ ¢. | pubna, 1963, , |
SOURCE: International Conference on H”i%!;_z_!;t}_o!!! Ac_C.Q,_l,c_':!S.‘!L.:.. o ‘/’“‘)} |
%Trudy. Moscow, Atomizdat, 196%, 1017- ‘

lasma waveguide
ITOPIC TAGS: high inergy accelerator, plasma acceleration, p r

: £ P 3 accelera- '
: ) ehe- padiational method of plasma ac | ‘
: 1 realization of the rad : w27, 1957) is com
| ABSTRACT: The practicns I osium, 1956; Atomaya energeyd 7o L0 b % jehin - - \ S
itl?::cfiv::.:l}:e:l:e stilization of a diffiun:i:iﬂ:y‘?fm":l":i‘ wric field. ':‘; o -
livhich a pl:s;;: b\:lcht:::- under fccoi:l‘:n. of accelerating wave -;: :ns s: ot ¢ \ UL
{ such waveg sty 5 : 4 e
, ;‘{uu injection, werse Prdm: p plasms wmas .::i." -
Initial experiments showed the setitute, AN SSSR, | .
e. At the same t o : 4
both of the structurss. . : R

1
i
|
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carried out a theoretical study of the possibilities of the radiational method.
The present report contains a {def exposition of all these innatigatlm;;':tl:;:.
the two headings of: - experimental results and theory of radiational acce e
Both waveguide structures employed one and tha same super high-fnqu;n:y ?:ro- =
tor of 10 cm range which operated in the single- stage pulse regime o .tion
seconds duration; the average density of power flux through tube <::-ou-wc“hm‘t
not exceed 8107 watts/cm?, and the KSVN of the entire \?veguide systea (w. o lar
! plasma) was not worse than 1.3. The accelerating waveguides were tubes of ¢ ?\bu
! cross-section with walls of noncorroding steel 1 mm thick; the vacuum in the i}
was of the order of 10~7 to 10°® wa of mercury. The forces of the radiational
pressure which act upon the plasma bunch are found by proceeding from the ;::l:::
vation laws. In the plans electromagnetic wave propagated in free mm.'t“ 7
;sity of pulse flux equals the average energy density. oﬂ;. art. has: v mo
I ; 26 formulas. v —

‘ : S ‘ yy &% . -
‘ t imeni | \ AN SSSR (Physics Iastituts,
ASSOCIATION: Fizicheskiy institut imeni P. N. Lebedeve
!Au SSSR); Radiotekhaicheskiy institut AN SSSR (Mlp Enginesring Institute, Al‘ . “

S ST ST CHI RIS, 2

[ A

Lo

DERETA SR R : — , RN :
TTTSUMITEED: 26Mey$é SO bk 00 o supcoots Wl
! 'Wo REF SOV 008 . .. OTHER: 003 I
, . e D D N s : 5 . .
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ACCESSION N?. AP4049033 T e ’ 5/0057/64/034/011/1980/1991}_

. AUTHOR: Zakharov, V. S.; Rabinovich u. 1_? .‘:_-'-" vf’f’x _'f*f;a?';zf

TITLE: Strong focusing in helical ma Jnetic ﬁelds \

ESOURCL'V Zhurnnl tekhnicheskoy fizﬂci, v.34, no.11 1964, 1986-1991 S

"TOPIC TAGS: helical magnetic field strong focusi_g acceletator, betatron, synchr"'
.~ tron, electron accelerator . Lo ,

. ;ABSTRACT- The motion of a charged particle in a doubly helical toroidal m.agnetic
i £ield superimposed on a_jynchrotron field is’ discussed with the purpose of assess-
'Aing the advantages of such:fields for pnrticle accelerators. Specifically, the mag-f'

netic fields.discussed have the form ; i

vH H“{l——+ﬁa[—sxn2N9+ cosQNOJ}
H ——H°{-—-‘;-‘ e cos?Nﬂ———smeJ}

:where r,0,z are cylindricnl coordinates 'R'is the radius of the orbit ‘Xmr - R, ;
"N is an integer, and n ‘and € are’ constants. The equations ot motion ure formulated 3

)
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_ and the solution is obtained for the case that the index n of the synchrotron field':
18 1/2. It is found that strongJIdcusingfqu'beﬁef£o¢tpdfby11nrga but easily at- -
. tainable holical fields. The effect of a gtatic "longitudinal' (actually azimuthal)..

" fiold- is caloulated. It is found thot the longitudinal field can oither ‘increase or

- decrease the focusing offect, but that any improvement is insufficient to Justify .-

the oxpense involved in producing the field, Synchrotron oscillations are discussed '

“and theiv critical energy, freduency and. phase volume are cnlculéted.vThe'phhseﬂ09-~ .
cillations are similar to those of oxdinary strong focusing synchrotrons and should: .
'+ present no special difficulties. Resonance phenomena, including second order non- - i
' linear resonances, are briefly discussed, and it is ‘concluded that operation of. the:
' accelerator far from resonance can be-easily assured. It is concluded that the use .}’
! of helical fields can considerably improve the focusing, simplify the design and |

i increase the intensity of small iron-free betatrons amd electron synchrotrons, ..

*: Orig.art.has: 44 formulas, VI L e s T e T e R

| ASSOCIATION: nome

. SUBMITTED: 20Jan64 ' ENCL: 00 |

. SUB CODE: NP, EM OTHER{000 ;.
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© AUTHORS: Askar'yan, G, A,; Delone, N.gB;} Rabinovich, M. S.

TITLB# rhction,bfAintennc iight on matter and particle beams in a‘VV}
' magnetic trap EE ST ' . _

SOURCE: Zhurnal eksper, 1 teor. fiz. v. 46, no. 2, 1964, 814-816
TOPIC T GS: plasma, magnetic trap, magnetic trap £11ling, loniza-
 tion, ionization by l1ight flash, trap f111ing by light, plasma con<
finement, 1lon dissociation, molecule dissoclation, neutral atom i
“ionization : - o . ‘ ~ Yo
ABSTRACT: The paper evaluates the

traps with fast ions produce

matter by & powerful £
(2) the action of intense 1light on

the trap. . Ameth

-

N. Krokhin 18 shown
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(ZhETF, v. 46, 171, 1964) to heat the ions through electron colli-
sions 1n a focused beam of coherent light has low efficiency and

~ that it is better to have the ions produced by the light directly,

" and not through the intermediacy of the electrons. The resultant

‘ion energy is estimated to be approximately 10 times thermal, and’
in view of the small initial dimensions of the heated region the
plasma can be confined by means of a pulsed magnetic field. The
second method is based on a recently established fact that a focused.
beam of coherent light exerts strong ionizing action on a rarefied,
gas (E. Damon and R. Tomlinson, Applied Optics, v. 2, 546, 1963;
F. V. Bunkin and A. M. Prokhorov, ZhETF, v. 46, 1090, 1964). The
fact that the ionization probability increases_exponentially with the
power of the light (W ~ e P where B = ~3 x 10~2 xw™1) favors ef-
fective ionization of even fast particles. It is shown that the
strong electric field of the coherent light can be used also to dis-
sociate or ionize molecular ions in addition to ionizing neutral '
atoms following their entry into the trap. Further research is
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therefore urged, aimed at theoretical and experimental jtudioo_o£i° :
jonization and dissociation of molecules and molecular ions ina
strong light field. Orig. art. has: 1 formula.

| ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSS5K (Phys -
_ics Institute, AN SSSR) - ' IR L IR

-

 SUBMITTED: 20Nové3 ./ -DATE ACQ: ~27Mar64 . mcL: 00

dat
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'AU’fﬁOR: "As'kgr'yan, G. A,3§binovich,M.S:;quvchenko,M.
|\ PITLE: Light epark in a hgggéti¢ fleld P
GOURCE: Zhurnal eksperimental oy 4 teo%gti cheskoy  fizikis
Prilozheniye, V. 1, no. -:1‘,_17965’”9_.15 U

TOPIC TAGS§  laser, 1a§ér5indu¢e&; |

spark, laser air breakdown,
1| controlled fusion reaction - - ST BRI

ABSTRACT: The first results of experiments with a lase
‘| magnetic-field are presented. Th
development of spark. plasma based on
the spark-
jection into mirror nmachines.
external-d-: magnetic. 1l ] _
" |was the long duration of the diamagnetic plasma (of the orde
© | seconds), vhich was bracketed by initiation and damping sign
" |5 ysec long. The mechanism of formation of the ‘prolonged &

RSB/ 00170

M. Smirnova, A. D.

" Pis ‘ma v redakféifé?

: r-induced spark in an externa
e magnetic field made it possible to study the
i diemagnetic. induction signals , and to study. -
field interaction as applied to;plasma_fcontainment,'a.c’cel_eratign, ‘and in-}*
7 _A.Q-switched laser was used in the experiments.’ The}:
‘ tic. field.was:10 koe. The most striking result of the experiments |-
jer of several micro- - -
al pulses on & baseline}:
agnetic moment is mot.

1/0009/0015

3
3

l_'asei ,if;_duc‘ed '.plasm_a:‘,:-
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clear. However, the effect may be: utilized in attempts to in,jec‘b additiona.l energy
“{into the spark plasma by h-f external fields or by 1onger-pulse 1asers with a higher.:
N energy input. Orig. art has h formulas and 1 figure. S (SK]

. | ABSOCTATION: . Fizicheekiy institut im. P. N. Lebedeva. Akademii nauk SSSR ( Isi 8-
|Institute of the Aa.adenw ‘of Sciences‘ SSSR) - , A :

[

- | suMrTTED: 03Feb65' e ENCL' oo B SU,B‘--CODEf EC‘g_f_@

No  REE SOV‘Z' 006 LU omHER: 003 - ATD PRESS: 4014
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Petection of o guick photetenization halc and & clovd o7 -","{"ﬁqt:‘;iéd T
Jong~lived {ouization from a: shock wave P"Odzcedlhy ﬂ -518 53}‘]’: 1'281‘,
SR T vad, 2hur wpar, 1 teoret. flz Noe6118-2 Cle .
boans Fiats.v reds Ehir. skipan, = BemIm T (MIRA 18:10)

3 L4 “ o o
1, Fizicheakiy institut imen! Tebuceva Al 557K,
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° . T
'AUTHOR:  Bedilov, M. u.,‘hyhachev, v, Ml” tvgklxaylov, ¢. v.4 ke Rabinov:.ch M. S, v!‘!

TTITLES Use of Lhe_g;nch—effect for optlcal laser pumplng ’47 ‘

Vf’ . :
SOURCE:  Zhurnal ekspcrlmental'n%'ywé teoretlcheskoy fizikl._ Pls ma v redaktsiyu’ :
=Prllozh“n1ye, v. 2, no. 2, 196), 95 -97, and insert attached to P 97 B
; 4 e
V{TOPIC TAGS: glass laser, neodymlum laser, ruby‘laser, laser pumplng, optlcal
‘pumping, pinch pumplng, pinch” erfect L . v
ABSTRACT‘ Ixperimental use of the plnch-effect in gas 1or the optlcal pumping of
qu gluss and ruby lasers 'is reported at curren{.s up to 300 k- with arise rate ot‘
o ;3 x 1011 amp/sec and discharge periods ‘of. approximately 4 ysec, The: ‘energy source’
iwas & specielly constructed low-induction 30~ uf, "9-ky capacitor bank. The experimental
pump light efficiency in the 2000—-6000 v region usmg krypton gas at a 20 k-a/cm
: érurrnnt density was 112%, and for a 1. 2—kj Ainput energy the’ output. energy was 150 j,
. jof which 50—70 j was in the 4000—6000 % region,’ ‘and: 80—100 § in the 2000—L000 ]
,reglon The pump light spectrum was’ continuous d similar to. the emission spectrum
,of a black body at 35,000K. The neodymlum gla.ssféod with 31lver-coated ends . (coef—-
I‘lcjnnb of reflection 0.92 and 1. D) was 53 m 1ong and ( 6 mm in diameter. The
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¢ |stimulated emission, which occurred ‘at 1.06 u after 15 psec pumping, was observed -}
o ~lfi‘or 8 usec by an FEU-22 photomultiplier equipped with 's'tiitfable‘,ﬁ_]rte:ré. " To.achieve !
. tlaser action in the available ruby crystals for the given pinch power, a combined .
'pwsping system was used. By placing a ruby crystal in the common focus of a double
~branch’ elliptical reflector, and a quartz: discharge chamber (100 mm-long and %30 .mm

- .in diameter) and an IFN-800 xenon lemp ‘at the two other foci, the ‘stimulated emis-
sion was observed. Under these pumping conditions the pulsed emissién 7 : 8
jcreased approximately tenfold, with & 2, incres '
tudes ~Orig. art..| iz

.
R -

'SUBMITTED: 02Jun65

~SUB coe: EG
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AUTHOR: Askar'yan, G. A.; Rabinovich, M. S.; Smirnova, A. D.} Studenov, V. B. L0

S s X

%Y,
ORG: Physics Institute?iuh P. N. Lebedev, Academy of Sciences SSSR (Fizicheskiy
institut Akademii nauk ‘SSSR)

 TITLE: Polarization of che ionization halo during air btenkdown in a constant
electric field ‘ : : ) _
SOURCE: Zhumal'ekspériment‘al noy b § teotéﬁichcskoy fiziki. Pis ma v tedaktsiyu._
Prilozheniye, v. 2, no. 11 1965 503-506. '

TOPIC TAGS: laser, nonlineat OPtics. laser pUIsation ?M 60"“"}“" T .n,oauhw
2N V!h S']’/—
STRACT: The ionization halo formed during gas breakdown at the focus of a bean
from a Q-spoileg er ‘was. investigated by studying its polarization due to an

applied eledft{d eld, Eg ® 10 v/cm—1 kv/cm, at the focus. - In the first series - |-
of experiments, the quickly varying field perturbations generated during formatiom & - |
of the halo were registered by a thin probe with a dielectri¢ sheath placed per-~
- pendicularly to the electvic field -at a distance of apptoximately 1 cm above the
breakdown. The duration of a signal from the probe  (30—50 usec) was close to-

that of the laser pulse, Its amplitude Em increased linearly with the increasing
electric field (Ej/Eq v 0.5x103 cm). . By compating the signal from the probe s
with the charact:eristics of the halo, it was established that the region from which . |-

the field was forced out (“eff) was - 1 cm. In the other*series of experiments the 4:5?'
Card 1/2 . : L g
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breakdown occurred between two flat electrodes with a potential difference Av placed - |-
relatively far away from each other. -Ome of the electrodes was grounded through = |
a 75-ohm resistor, and the current flowing toward the electrode was measured. = o
[ | It was confirmed that a,g¢ ¥ 1 cm. In the experiments it was established that the . |-
photoeffect of the spark formed during the breakdown and the photoelectric effect '}
associated with the surfaces of the electrodes could be neglected. The ionization ..
of the gas was attributed to the multiphoton absorption in the ultraviolet region ...~
4 of the spectrum or to absorption of kv x-ray photons emitted by the hot plasma in .
¥ the breakdown région. The authors also discovered a rapidly generated intrinsic :
: dipole moment of the spark, the direction of which is opposite to the light beam. ‘|
This dipole moment is probably associated with light pressure or thermoelectric . . . }°
effects. Orig. art. has: 2 figures. L S ’ [cs] |-

L,

SUB CODE: 20/ = SUBM DATE: 180ct65/ ORIG REF: 001/ ATD PRESS: 4/79 i)
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| AUTHOR: Askar'yan, G. A.; Delone, N. B.; 1no!1gg. M. 8. 5 él
q g ‘5’ ‘9}8{ . T
{TITLE: A method of filling mgnetic traps with a hot 21 CIun 21,

No. 172b11 . : : ” e
SOURCE: Byulleten' izobreteniy i tovarnykh znukov, no. 13, 1965, 55.56 R

TOPIC TAGS: laser, plum, nagnetic trap

ABSTRACT The ionization and heating of a portion of natter in the rocus ot the
laser takes place in the magnetic field of the trap formed by . fut :lons produced ;
in gas-dynamic scattering of the plasma. By increasing the effectiveness of the
interaction of ions accelérated by electron pressure, the effectiveness of the

. _|laser for obtaining the cynthesis of high-temperature plu-a 1- 1ncreued. ' [ZL] :

ASSOCIATION ¢ none
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'ACCESSION NRi AP5003998  $/0089/6¢5/018/001/00 /o018 B

AUTHORs Veksler, ¥, I.; Gekker, I, R.; Gol'ts E, a; Delone, G. A} ?movi 5.2.3 e
Kudrevatova, 0. Ve; Luk'yanchi o3y Savchenko, M.F. —

Ko Ky; Sergoychov, Ko Fej S53dn, Ve Aej ' N
: TITLE: Interaction of gl;lgl_hggghg’\vlth an eslectromagnetic wvave : :

22N

SOURCE: Atomnaya energiys, v. 18, no, l; 1965, HW-1t§

TOPIC TAGS: plasma clot, plasma clot acceleration, plasms clot
radiative acceleration, H sub Ol wvave, H- sub l} vave :

ABSTRACT: Preliminary leltlﬂ.ntll‘t.lql!l are given of an imvesti-

- gation of the radiative scceleration of plasma in circular vaveguides,
The investigation was conducted {n a 10-cm vange vith Hy, and H,, - '
waves. Different plasma injectors vere used. Plasms bunches with an
in{tial particle concentration of 10!? cm-3 and higher vere {njected
vith a 5 x 10% cm/sec velocity from a spark source or vere generated -
directly on the axis of the vaveguide by means of a plasma source at
a pressurs drop of 10"7==10-¢ mum lg of the operating vacuum in an
accelerator. Electric detectors, superhigh-frequency methods, and as
electrostatic snslyzer of particle emergy vere used for the investiga~=

Cord 1/1 L i
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tion, External magnetic fields with various configurations were used
to confina the plasma. Accelerated fons with energies exceeding s
10 kev were obtained regardless of ths type of vave in the vaveguide . -
or the kind of plasma {njector. The snergy of the accelarated fone
‘increased as the superhigh=-frequency pover lnerol-cdi'rlho total num~-
ber of accalerated particles vas of the order of 10'?, Maximum snergy
‘was 50 kav, The application of nonhomogensous fialds for the stabilie-
ration of the transverse dimensions of plasma bunches wae shewa to be
' feasible, There were practically no plasma losses on the vaveguide
valls when quadrupole or sextupole msganetic flields vere veed, Orig.
art, has: 7 figures. ' ) ' [JA)

L T P

ASSOCIATION: none
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.:',- 'rrrLE- Strong-focusing properties of a system o! opposing mngnetic ﬁelda £

. soxmcn Zh.urnal tekhnicheskoy ;t:lzi.k:l v. 35, no. 5, 1965 910-913

" . |'TOPIC TAGS: particle accelerator, strong tocusing accelerator, aﬂghrotron,
betatron./longitudinal magnetic ﬁeld ‘ : ) /7

ABSTRAC‘I" The authors discuss the strong-—focusing prOperties of a longitudinal
magnetic field of alternating d:l.rection.v The' magnetic fields discussed are those

" ldeseribed by a scalar potential of the form
: «D—_—E—’!ﬂ‘—f [(2n+1) ap] sxn[(2n+1)aR9],

where r, , 9 , Z are- cyl:lndr:lcal coordinates, R is" the radius of the equnibrium orbim
O = 24/L where L/2 is the distance- between' auccessive windings in’ which the currents
are in opposite directions, ¢ is the distance from the equilibrium orbit, I, is the
Bessel function of an imaginary argument, and the h are constants.. Only the 1rst
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yed in the calculations. A suitable guiding field o

iwith components in the =z and 2. directions is. superimposed, and calculations are

ialso performed for the. currugated field obtained by superimposing a constant

" |longitudinal (azimuthal) field. The. frequencies ‘of the betatron ‘and synchrotron ]
oscillations are calculated and: the corresponding. phase volumes are ‘estimated. It

‘|18 found that the alternating and corrugated fields: ‘exert considerably stronger “.. .|~

focusing action than a simple longitudinal field. Because of the simplicity of .

design, this type of focusing should £ind - application t6 moderate ‘energy synchro- =

trons and betatrons, particularly to iron-free accelera.tors and plasm betatrons. :

orig. art, has: 21 :!ormulas.

term of this expansion is emplo
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“;l?AUTHOR‘ 'Askar yan, G.:A.; Rabinovich M. §. vr‘i,‘f-i'f-%,;gf... _ E>

h':

' TITLE. Cascade ionlzatlonf»of L) medium cauSed by an intense 1ight flash

‘SUURCE. Zhurnal eksperimental'noy i teoreticheskoy flziki v. b8 no. 1, 1965,,
, 290-29%k o B e T S

.. TOPIC TAGS: 1laser, gas 1onization laser induced ionization, laser induced gas
~f breakdown, focused llght 1onization, plasma acceleration SR : i

: ABSTRACT A theory of 1aser—induced ga.s breakdown is: considerpd for the case of
" electric field intensities of the light bea.m greater than’ 107 v/cm. ~The theory is'.
‘besed on the cascade ionizaticn. concept, in which the Tield intensities involved
~ have & high probablllty of ionizing atoms prev;ously excited up to the second or
. third levels. -Sufficient density of ‘excited atoms is provided by interaction wlti’x

~ electrons which have sbsorbed laser light.quanta of the order:of ‘magnitude of 1ev.
Thus, the energy of the ‘excited atoms is dJ.rectly expended on: the cascade develop

“ment, giving it a high initial rise rate. For example, given ‘an electric field :
' 1n+9n51ty of 3+107 v/em and an ionization poten’c.lal of 10 ev,: the’ cascade’ rise’ time
will be 3-1078 sec. The authors also consider the effect of an. exbemal ma@etic

field on the 1aser-induced gpark in order to 1nvest1gate the: possibility of ma.nipu-
- Card 1/2 , _ i
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" lating the resulting plasma.- The inductive signal from the magnetiic interaction

_ ; is derived as a function of cop'ductiv"ity,“aimensibns',.,axid expansion rate of the.
* leser-produced plasma. . The small dimensions of the breakdown ‘region allow for. the

: application of high magnetic fields ‘of the order of 105.-106 oe, yielding high -
. directed velocities of the ionized. ‘materialj these can in turn be utilized for
i yarious experiments, e.g., in controlled fusion reactions. \Other effects of the

| cascade ionization process cen lead to an enhanced ebsorption of high-intensity '
light and the generation of plasma trails:in the path of intense:. 1ight beams which
_can direct or reflect radio waves, ‘disturb fields and waves, etc.. Orig. art. has!
! “13 Formulas. R SR e e e s e [BK ]

~ 1 ASSOCIATION: Fizicheskiy institub im: P.F. e deve Akadendi nauk SSSR (Physics
4 Institute, Academy of Sc: ceg, SSSR) - b e

. sumarrrep: lotaeh o - §UB CODE} EC, ME
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; ACCESSION MR: AP5007656 , s/0020/65/160/006/1293/1295ﬁ0

i Ci
AUTHOB.n ‘Batanov, 0. M.; Berezhetskiy, M. S.} Orobonahchikov. 3. Ye.; 2Zverew, ! i

“ Ne Mo} Popryndukhin, A, Ps; Rabinovich, M. 3.} itnlkova, 1.8, Shpigel!,:1.5. s
B ————— 'm .

: TITLEt Magnetic surfaces Nﬂ.plnam_mninmnnh_in the helical field of &
. stollerator with external injection

| SOURGEs AN SSSR. Doklady, v. 160, no. 6, 1965, 1293-1295

i TOPIC TAGS: stollerator, plasma trapping,’ plasma injaction, magnetic ﬂold,
- | . holical magnetic field, resonance axcit.at.ion, controlled fusion

ABSTRAGT® Magnotic surfaces and external injection t.echniquou in a 10 000-osrsted
longitudinal field stellerator (1200 mm large diameter and 100 mm small diameter)
are distussod briefly. The parameter £, equal to the ratio fundemental harmonic’
of fiold over longitudinal fiold, varies within the 1imits of 0,71-0.33, and the
holical winding is at L5°. To verify the existence of magnetic surfaces, &

{ pulsed electron gun is usod as woll as-a 3 x 3 a2 probe. The results show an
i unperturbed magnotic surface at € "« 0.40, a resonance excitation of the second
kind at. G, e 0.37 with an axterml undisturbed surface, ud an internal undisturbed

i
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for 0.4

R is the large chamber radius and vy 15
density distributions in the helical fisld to

Orig. art. has: . 2 figures. -
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{ surface with a resonance of the third kind at £ = 0.39. The external injection |
was accomplished by means of four plasma spark injectors operating simultaneously.
Oscillograph studies irdicate that the time for attaining &~
stoady gtate distribution in density across the chamber corresponds to
the ionic _thom-l velocity.
those of a torvidal field, the -~
distinct influence of the former on the density distribution becomes cbvious,
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- [ TACC NR: AP6015804

| umioR:  Askar'yen, G. A.s Gol'ts, E. Ya.;

BOURCE GORE: . WO%/%/ms/om/wy®7 é 3

* pabinovich MeBas.Studenov, Ve By

ORG:

Physics Institute im. P. N. Lebedev, ‘Acadeny of Scie

nces S8SR ’(f‘izicheékiy B

_TOPIC TAGS:
‘exploding wire

" ABSTRACT:

“through the plasma
Lo 1A vertical flame Jeb
| oxygen. The temperature of
: | was the body of the burner,

" inetitWE Akadenil peuk SSR)
TITIE Electric ’breakdcwnthrougha flame
SOURCE: Zhurnal eksperimental'noy i
" prilozheniye, v. 3, no. 10, 1
electric discha:fge,

To investigate electric breakd
. aata of Talue to ges-discharge physics, shoc
_+ions, and for production of intense flashes,
atmospheric pressures. without surrounding the
‘ authors discharged a bank of five capacitors o
. through & vacuum discharge gap
‘recorded by @ high-speed camera (sFR).

multiplier and its energy measured. with a spec
was measured with a Rogowski loop and reached sev

was produced by a burner using a mixture

. o B o o : ‘.

teoveticheskoy fiziki. Pis'ma v redaktsiyu.
966, bob-boT T R
L eiectriév-brlea.kdovin, fhme, discharge plam,. s
own through a_flame with an aim at cbtaining
k-wave production under 1aboratory c‘o_ndif'
cumlstive collapses, pinches,-etc. at
aischarge with chamber walls, the ‘-

£ 150 pF each, charged to 5--10 kv, .

The current flowing
‘gas and

such & flame usually does not exceed 20007,
and the other was &

into & flame plasma. The discharge development was
The flash of light was recorded with a photo-| -

several hundred ka.:

5.‘;
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" experiment has shown that the initial breakdown voltage in the plasma is ‘close to =
1 kv/cm, which is several dozen times smaller than the breakdown voltage under normal
conditions. A flame Jjet 10 cm long broke down regularly at 10 kv, and the flame was
not extinguished after the ‘breakdown. The duration of ‘the intense glow was ~150 psecs |-

.| Comparison of the signals from the photomultiplier used to record the glow from the 'j-.
| aischarge plasma with the current through the discharge shows that the buildup and |

glow times are commensurate with the growth and duration of the discharge currents. :

From this end from comparison of the optical radiation with the flash energy produced| .

by discherging the same capacitor bank through an exploding wire 1t is concluded that} :

the essential stage for the radiation in the glven section of the spectrum is not the |::

initial one, but the subsequent development of the discharge, in view of the long R B

1 duration of the process of discharging the capacitor bank. The use of a flame from .} -

one or several burners, besides facilitating the breakdown of long gaps, makes it =}

" possible to increase further the linear dimensions of the breakdown path without re---
sorting to the inconvenient frequent replacement of contacts (foils and wires) re- -}

quired in other methods. Discharge through a e is also of practical interest for |
intensification of chemical reactions m-flamezz.ﬁ;or physics of atmospheric phenoﬁgm,

-+ | and other effects. The authors thank V. r. psolov'yev, B. P. Shurukhin, and A Ve 7 o
| Chirkov for help in creating the installation. Orig. art. has: 2 figures. - (A
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- AUTHOR: Askar'yan, G. A.; Rabinovich; M. S.; Savchenko, M. M.; Stepanov, V. K. 43!
3 - .Nﬁ_"’"—“—ﬁ‘“—"“"-"“‘“ o o : . ] X ;

ORG: FPhysies Instituwte im. P. N. Lebedev, Academy of Scien es4§§§B_(Fizicheskiy5
Institut Akademii nauk SSSR) , : : , : ’

i
HE

TITLE: Fast overlap of microwave radiation by an ionization aureole of a spark in?'
a_laser beam ~ | e

SOURCE:"DZhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu.

Prilozheniye v. 3, no. 12, 1966, 465-468

TOPIC TAGS: gas ionization, ionization phenomenon, ionized plasma, microwave
vlasma , SPORK SHoCk WRAVE, LRASER BfLam

ABSTRACT: * This 15 o continuation of earlier investigations (Pis'ma ZhETF v. 1, ! - .
no. 6, 18, 1965) of the ionization aureole behind the shock vwave of a. light spark i -
-.in a laser beam. The present study deals with shorter times (ten_s and hundreds = =
..of nanoseconds), when the ionization leads the shock wave from the spark. The
spark from a Q-switched laser beam was flashed in front of a radiating antenna == =~
- fed from an 8-mm magnetron. The receiving antenna was placed either behind the
spark (in»uureole overlap investigations) or at different angles (in reflection -
investigations). The area of the microwave radiation overlap by the aureole was

VCord‘ ’1/2 ]
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- determined by comparing the overlap signal at different distances from the spark
:n the antenna axis and found to have a radius of 1.5 - 2 cm. ~The values of the
reflection signals at different large angles, including back reflection, were com-

_ mensurate with the overlap signal. This shows that the scattered radiation is due
‘not only to the absorption diffraction, but also to the high reflectivity of the :
aurecle plasma. The electron density in the latter is estimated to be ~10'% em™3,
which is two orders of magnitude higher than the intensity obtained by the authors
from polarization measurements (Pis'ma ZhETF v. 2, 503, 1965). - The sparks and =
ionization aureoles differed for different gases (air,  oxygen, argon, nitrogen,
helium, hydrogen). The high speed of the strong overlap of radiation by the fast
aureole after & time ~10 nsec, and the large overlap area, suggest that the fast
aureole may be useful for sharp overlap, modulation, or diversion of microwave .
beams: The authors thank D, K. Akulina and A. D. Smirnova for valuable advice, ' . .
and L. Kolomeytsev for help with the work. Orig. art. has: 2 figures. 21 I
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ACC NR:  AP6031986 SOURCE CODE: UR/0386/66/ooh/oo5/0177/0;80’

-1AUTHOR: Askar'yen, G. A.; Rabinovich, M. S.; Smirnova, A. D.;‘Stepaﬂcv, V. K.; Stude-
—inov, V. B." - _ B ’ ' (R 74
ORG: FPhysics Institute im. P. N. Lebedev, Academy of Sciehces.SSSR (Fizicheskiy in- .E
stitut Akademii nauk SSSR) : i '
TITLE: Excitation of signals in a negatively charged post of an antenna under the in-
© Ifluence of an unfocused laser beam £ S e

| SOURCE: 2Zhurnal eksperimental’noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu.
Prilozheniye, v. &, no. 5, 1966, 177-180 : ‘ EE
|TOPIC TAGS: - laser application, shf antenna, electron emission

'ABSTRACT: The authors describe the results of an investigation of current pulses pro-
duced when an unfocused laser beam strikes a metallic electrode or a post that serves 4 -
‘|as an antenna, on which a negative potential is applied. An ordinary Q-switched ruby!
laser was used, whose beam was aimed onto an antenna post located several meters away
and under a negative voltage U=~ O - 3 kev. The antenna post was connected to ground
through a capacitor and a resistor. The pulse picked off the resistor was fed through
a capacitor and amplifiers (UR-3 and UR-4) to anfoscilloscope (S1-10).% The pulse in--.
duced in the antenna was commensurate in length with the duration of the laser flash.
The pulse amplitude-was at first approximately proportional to the voltage applied to
the antenna but at a voltage 2 1 kv the magnitude of the signal increased sharply with
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oxidized surface (if the surface is clean, the laser quantum

with a cascade. 'If the role of the light were to consist of

field intensities. When the gas pressure around the antenna

etec. Orig. art. has: 2 figures and 1 formula.

SUB CODE: 20, 09/ ~  SUBM DATE: 16Jub6/  ATD PRESS:

PRI SR

. 8] - - -
increasing voltage. No noticeable signal's"'were registered at zero and positive poten-
tials. The mechanism of the observed pulses is shown to be connected with the current
produced when the electrons knocked out by the laser radiation are removed from the "
post. - The production of free electrons may be connected with the _photoeffect from.the

produce tne photoeffect) , with the heating of the electrons on the surface of the metal
upon absorption of the laser light, with a burst of photoelectric field emission, or

emission under the influence of the field, or if cascade multiplication of the elec--

trons in the gas at the post were to take place, then the dependence of the current on
the voltage should be much stronger. It is possible that some of the foregoing pro-
cesses are responsible for the intensification of ‘this dependence at sufficiently larg

mobility increases and the voltage needed to remove the electrons can be small. : The
ldeseribed effect can be used for remote excitation of receiving and transmitting anten-
nas. with the aid of a guided laser beam, to register and measure laser radiation power,

O]

energy is insufficient to

facilitating the cold

decreases, the electron

| " toz)
f 508 L
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Ionization of a medium and productlon of plasum by a laser bea.m N

L

SOURCE: AN S8SR. Fizicheskiy 1nst1Lut. Trudy, v. 32, 1966, Fizika plazmy (Plasria
pliysics), :
TOPLC TAGH: 150 nser beam, las s:-«v”& effect, isnization, mediun ionization,
plasma iuction, .p an b wppmg», Fngaﬁnﬂmd. ,
ABET E-J‘C“ T Areview is prosente westisations of for tne
inlutl 5 nwmerous probiowms in plasma physics.  Tie w o ls S :
soiutl » ac . i slaid. The rir ot e a‘.'alfmdle
o wedium by an inbense D . {lash and Is :
3107 v/enm rer,  The second sectiun 'S“UJQCQ
it 107 v/em or over. The sscond section disc
furbintion due Lo lonizution of the medium in-a bean of. int 3 . pe.c.lf;.cally,v
pﬁSd?hT cf“v"’" cn such plasma by exbternal inhoncgensous fields, Th :
plasma's diamagnetisim makes it possible for an vnnJmogenPous magnetic field 4o
{metoupon- it by J"L?lerutln the ionized -clouds or throwing it into .a trap, A very
“nigh field strepgth 109 to 106 oe) dpplied to small plasma clouds can prodiuce
Lremely high election speeds which can be employed. for varicus plasma and pre
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thermonuclear processes. The third and fourth sectizns concera magnebic traps.  The

advanteges of action of intense light upon dense mattler placed directly in e magneticy’
The steep characteristic of the dependence of ienizatien rate of !

trap are discussed.
by increased intensity of -

yarefied gas on the intensity of light makes it possible,
the light beam (of about 500 Mw), to ionize fast particles (e.g., 108 om/sec) with a.
! probability close to unity. The most advantageous method would be acticn upon '
! molecular ion besms directed into the trap. The analysis of the processes involved

also shows the advantages of using higher harmonics, polarized atoms, and light

beams modulated by half the natural frequency of the atoms in the molecule, and by

various resonance manipulations of the pumping field.
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AUTHOR: Bedilov, M. R.; Likhachev, Ve Me;

. QRG:- none

b
{in the visible and ultraviolet reglons.

physics), ‘97-106
TOPIC TAGS: plasma pinch, plasma
ABSTRACT:

electrodes was 1
energy was a battery of ¢

' supply of about 1 kilo joule.
pulses up to 300 kiloamps at

investigations were carried out for He, Ne

Cord:vi/B

ITIE: Tnvestigation of the radiation of a straight
| GOURCE: . AN SSSR. Fizicheskiy institut. Trudy, ve 32, 1966,..F1zika plazmy (Plasma -

radiation, UV'spéctrum,

The experimental apparatus is shown in Fig. 1.
4 om and the diameter of the electrodes was 20 cm.
ondensers with a capacitance of 20 microfarads.
1of the current was accomplished with a vacuum discharger with igniting electrodes. I
The parasitic inductance of the loop was approximately,6 ch.
chamber there was applied a current of 9 kilowatts,

The apparatus made it poss
a discharge time of 4 microsecondse.
. Ar, Kl‘, xav HZD

SOURCE CODE: R 2500 /66,/032/000/0097/0106 |
Mikhaylov, G. Ve; mbmovich. M. S, L x

L

PR

solf-comprossed dischargo_(pinéh)%,.'r
Fast discharge at small current densitiésf“

LY

plasma discharge

" The distance between . -
" The source of
Commutation

To the electrodes of the
which corresponded to an energy. = |
jble to generate current - '_f'f
Discnarge . . -
The discharge

and air. : .

i

i

R
i
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i . Scheme of.exper:.menta -

hixlng;ri- z;ga.ttery of condensers; 3-—vacuun.1 crizjj;};;zss}{;

1....disc}}arg8 ?t. 5-—<.:oh€rol unit; 6=—ISP-30 spec':trograph: T—Rogousi ber.
uﬂfeegm%”}{ﬁh&é photomultiﬁlier; G OK=17M osczllogr_a;h. -=rnot ’ _
loop; B~-ro ipl ,

B TR R [

L)

!

s
!

—

i

: ‘pasis of the -
' ‘ Ll -1 to 10 torr. . On the basis of
: v : ures -from 10 = to 10 tor : iation over the
for each gy S0 Stuiieulad :,zog:ei:re made of the distributiOntgrlﬁtzm;:‘:ition of the
| exporinental data ca e astins of the discharge, tho speotral compesEifE T
o chamber’, (<] v . . . , - ’ X

'L_Cord 2/ 3

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013438



"APPROVED FOR RELEASE:

hotatl BRARNC FHE ML LIRS THIN AN Jedl 0 {0 SO

'ACC_NRz~h36033039“~_”

2 _ &2 Of

| a ' haracteristics of the radiaticn
dintion yiolde A large table shows tho energy cnaracuer v radiation ;
}Zapi;ched ﬁasm& for the six gases studied. "In conclusion tho authors express their

thanks to their laboratory co-workers A. Ne Pantyushin and L. N. Spiridonova fgr‘hplp
in carrying out the exporiments.". Orig. art. has: 6 figuros and 1 table. L
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G. V.; Rabinovich, M. S, .
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ion of the radiation of a.straight'selfecompressed'diScharge (pinéh)'é .
t large current densities

* {UTHOR: Likhachev, Ve Mej Miknaylovs

 ORG: none

TITIE: Investigat t self
in the visible and ultraviolet regions. 2. Fast discharge a

52, 1966. Fizika plazny (Plasma |

Y

. SOURCE: AN 3SSR. Fizicheskiy institut. Trudy, Ve
—?hysics). 107-111 " - - o :
l;I'OPIC TAGS: plasma pinch, plasma radiation, UV spectrum, plasma discharge - oy

kBSTRACT: The basic experiments on the dependence of the radiation of the discharge qn%

the voltage supplied (energy) were carried out 'in a chamber with a diameter of 50 rm - 4
and a length of 100 mm (the.wallsfof:the'chamber,uefe,ma »
bf,copper§. The chamber was filled'Succossively'ﬁith hydrogen, helium, and krypton ab i

,p'pressure of 1 torr. For each gas.fphotos’wete_taken of the spectrum at battery o
energies of s 135 joules (3 kilowatts), 540‘joulesf(6»kilowattsg.”and 1200 joules = |
(9 kilowatts). The results are shown in‘a series of figures. ~In general the results =

" point to the possibility of using a self-compressed discharge as @ pulse source of - - §
radiation of small duration with a continuous emission spectrumn. In the ultraviolet - L

region, this source yiolds stronger radiation than a xenon lamp. "In conclusion, the i

de of quartz and the elect:odes%;

L AR

i,

[
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. authors thank their coworkers in the laborat : in and A. V. S I
| 1adl _ € ory, A. N. Pantyushin and A. V. Spiridonova'

: %or tg:il‘ help in preparing and carrying out the experiment." Orig. art. has;:) 4 a'
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_L_07825-67 "‘»JT(1)/M(m)/BFE(k)-2/EWP(c)/ElP(_t)/ETJLDdB(k) __1Jp(c) . DS/G/ID.
ACT NRi™ 'APG034216 SOURCE CODE: ua/oaea/ae/oosmot./0534/0535

AUTHOR: Kulagin, S. G.; Likhachev, V. M.; Rabinovich, H. s.. Sutovakiy, Ve M.

E_ORG:; ‘mme . S .._.-— ) e ’ o T G}

TITLE: Pulsed argon laser a‘g high-density currents and low preuure-
/A

SOURCE: Zhurnal prikladnoy spektroskopii V. 5 no. 4, 1966 536-535

- TOPIC TAGS: gas laser, argon laser, high :lntenaity laser, pulsed laut

ABSTRACT' Oscillation of a pulsed Ar+ laser at heavy currents (up ‘to -15—-20 M’Jj
and low pressures (10~!—6 x 10~3 mm Hp) was investigated experimentally. The
heavy current pulsed discharge was achieved in quartz tubes 1000 long and 10 om
in (internal) diameter. The tubular electrodes, made of tantalum, ‘lwere 50 mm lomg
and 10 mm in diameter. The output of the gas-discharge chamber was' directed through
quartz plane-parallel plates situated 150 mm from the electrodes at Brewster angles.
The cavity consisted of two apherical mirrors with a 300-mm radius of curvature,
placed 1500 mm from each other. One mirror was silver coated and the other dielec-
1 tric coated (reflectivities were 90 and 30X, respectively). ' The energy was supplied
" from condensers with capacities of 0.01, 0.1, 0.4, and 2.6 yF at 10—25 kv. The - :
equipment was capable of generating 1—15 kamp pulses for 1—=5-psec discharge periodss’
The output radiation was recorded photoelectrically. The experiments vere carried
out in spectrally pure urgon 1n the pressure range from 10"l to 6 x. 10 ' »m Hg.  The |-

- 1/2 I UDC:  621.375.9

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013438



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001343:

B R b S S B e e PR IS W R AR i A RN 524

ik

S TIT T ———

: \.
, L _07825-67 ‘
ACC NR:  AP6034216 , : 0

o ms .

~oscillation maximum corresponds to a very narrow range of pressures from 2 x 10°2 ¢o
8 x 10~3 mm Hg and the output intensity increases with the discharge current R
(20—25 kw at ~15 kamp). = The duration of oscillation decreases with decreasing
pressure and an increasing rate of current buildup. The laser spot structure was
highly inhomogeneous with the brightness maximum at the periphery. A more uniform
distribution of the spot brightness was achieved with increased discharge currents. |
Under experimental conditions, discharge collapse (pinch effect) in the direction v

of the axis presumably enhanced os¢illation conditions. -However, due to the small ff
_diameter of the discharge tube, this effect could not be recorded. Orig. art. has:. |-
2 figures. . e ' St T e

" | suB CODE: 20/ SUBM DATE:. 16Sep65/ - ORIC REF: 1005/ ATD PRESS:. 5101 =
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| ACC:NR: AP7001340 SBI}}?CE CODE: ua/oz.ae/es/oou/ou/ousg/ouss‘

. xAbTHOR' Aslmr yan G. A.; Gol ts, E. Ya.; Rabinovich, M. S.

| ORG: Rwsms Institute im. P. Ne nebedev, Academy of Sciences SSSR (F’zicheakiy in-
stitut Akademii nauk SSSR) - o .

TITLE:" Use of artificial meteors for laser pun:ping

SOURCE: - Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'm v ednktsiyu
Prilozheniye, v. 4, no. 11, 1966, b53=4

TOPIC TAGS laser pump, mhd shock wave, mhd generntor, axmnit:lon pro:jectile .

ABSTRACT. In connection vith recently published reports of the use of the energy of
an explosmn or a flame jet for lascr pumping, the authors discuss certain possibili-

ties of using artificial meteors (rapidly moving bodies accelerated by gunshot) to’ :
pump medium-pover lasers. It is estimated that the energy of a shot from a modern ..}
weapon ranges from several kJ (ordinary rifle) to several hundred kJ (cannon) and that
1at a repetition frequency of 10 - 30 shots per second and an efficiency ~1% this would
yield 10 J - 1 kJ. - The mechanism of converting the bullet energy into pump energy may
be provided either by the flash of light produced by the compression wave in front of
the bullet, or by magnetohydrodynamic generation of electric energy by the bullet. In

the former case, a bullet maintained at -3 km/sec over a path length of ~1 m can pro-
duce a sufficiently intense pump flash, especially if ‘it moves through a jet of gas
having high emissivity. In thc mhad cue, the electrie encry is producod by induc-
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~20 cm.

tion as the bullet moves transversely to a strbng magneti
ducting circuit is provided by the gas ionized by the moving body. A pulse power of -
several dozen megawatts can

pump systems for laboratory lasers with

SUB CODE: 20/
ATD PRESS: 5108

AP7001340
c field. The necessary con-

be produced at a velocity of -3 km/sec and a path length | e

described method can be used to construct compact

It is concluded that the
out resorting to capacitor banks. :

SUBM DATE: 20AugS6/ ~~ ORIG REF: 002/ . OTH REF: 002

f
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‘ [ ACE R ATG033036 SOURCE CODB! tﬁ/imﬁloﬁlooo/oo&o/ooﬁ’f
St , ‘ : o _ 21
'l pumions_ Veksler, Vo Lo Gokkers Io Bot Gol'ts, Be Yoo Korsncy B x,:fﬁf&_» .
_1G, Sa¢ Rabinovich, M, S Sarks ;‘Mol m‘ ] L
. __‘______{L. B, ' . T o
' :: 7\,080: non§ ' : o . R . ‘
TITLE: Radiation acceleration of a plasma _ I S .
' |sowmcE: AY SSSR. Pisiheskly tnatitute Trudy, Ve 32, 1966 “Fisika plasny (Flasms aBs
» ‘ ‘physics), 60-79 : - o v S |
i . S . L A
o 2OPIC TAGS:  plasma acoeleration HF oscillator

. | A3STRACT: The article is of the review type (41 1iterature references) and swrveys ., -
lwork done in the field in the Soviet Union, Japan, the United States and France. i
“la general mathematical introduction to the subject, the suthors describe the first | ;
experiments on the radiation acceleration of plasmas using superhigh frequency ¥
| generators. Detailed diagrams are given of two such systems. Dotailed consideration !
. |is given to the investigation of the special characteristics of the interaction of [T
' | supsrhigh frequency cscillations in o plasma, inoluding the effect of plasma PesSONANCey
and the acceleration of a plasma by the aotion of the gradient of & | rhigh frequeendy -
© |fielde The mtmmwmpumnummma.m—u =

R
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| of pare hydrogen rh- olusters of |
. t.u:uml ‘magnetic ttohl, and the hjoctm } t ,
:-?ﬁ‘:iu. Orig. art. hast 15 tu'nhl and 17 ﬂ;mo e .'
o smconlu 20/ mmm uul cmur- m/ mum m
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| ACC NR apgoogliz SOURCE CODE:  UR/0386/67/005/002/0055/0057
° AUTHOR: Likhachev, V. M.; Rabinovich, M. _s,';..sutw,uy, V. M ' : S
ORG: Physics Institute im. P. N. Lebedev, Academy of Sclences, BSSR (Fizicheskly S
institut Akedemii nauk SSSR) ' 1

TITLE: Feasibility of investigating a pinch discharge by uaing its intrinsic
stimulated emission ’ . -

SOURCE: zhurnal cksperimental'noy i teoreticheskoy firtki. Pls'ma v redsktsiyu. b
Prilozheniye, v. 5, no. 2, 1967, 55-57 : | S :

TOPIC TAGS: = stimulated ezi‘:sion, plasmnrdiagnqs‘l;ﬁics,, discharge phsm&; plasma pinch, |

laser effect , 19‘ 4“7«\‘ - fﬁom/,ﬁ’aw J oy [V

ABSTRACT: This is & continuation of earlier work (Pis'ma ZhETF v. 3, 12, 1966),
vwhere the existence of negative-temperature states in a high-temperature plasma of a
strong-current pinch discharge was demonstrated. 1In this article the authors report
the use of this phenomenon to investigate the cumulation of a pinch discharge. This
was done by measuring (with a Rogowski loop) the time correlation between the .
stimulated-emission pulse and the current pulse at the instant of discharge cumula- - .
- tion. The discharge current reached 20 kiloamp at 2 psec duration, and the current
density at the instant of cumulation reached 50 - 75 ka/cm®. - The stimulated-emission
pulse was observed by mounting confocal dielectric-coated mirrors at the ends of the
discharge tube. The working gas was pure argon. The measurements show that the

Card 17/2 ‘ o ubcC: 'Ir‘lon‘e.
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maximum of the generation pulse coincides with the instant of current cumulation.
Furthermore, generation occurs not only during the instant of maximum pinch contrac-
tion, but also as the plasma front moves during the stage immediately preceding the
discharge cumulation. However, the emission maximum coincides with the current
maximum. . Generation takes Place only at sufficiently large currents (1large discharge
capacitor, O.h yu¥, charged to high voltages up to 45 kv). fThe characteristics of the
stimulated emission depend strongly on the discharge conditions, so that an investigad
tion of the laser action can serve as an additionsl -means of plasma diagnostics. It
is further hoped that at sufficiently high generation povwer the emission can also be
used to determine the plasma parameters directly at the instant of generation by in-

coherent ion or electron scattering, by linear Plasma interaction, and by similar
effects. Orig. art. has: 2 figures. , . R . [02]
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1. RABINOVICH, M.V. SOTOVA, A. M.

2. USSR (600)

3. Herpes Zoster

| L. Herpes ‘zost.er- of the dral mucosa and of facial skin.
- . Stomatologiia. No. L - 1952 : :

a1y List of Rués;;éan essions, Library of Congress, February

, 1953:. ' Unclassil"i'od:.*
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YHAGHTUR'YAN, G, KH,, DCCENT, RABTNOVICH, M, V,

Aneurisru s Aortic

Syphilitic aortic aneurism with damage of the sternum. Vest en. i dem.no. . o
5, Sept.=Oct., 1992, ’ :

9. Monthly List of Russian Accessions, Library of Congress, __ Dedember 1953Q2Unclassified.
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Co RABINOVICH M. Ve

- Iodine contact dermatitis in su.rgory ‘and 1ts
.21 no,7: M—lﬂ J1 ‘57. ‘ . ,

1. 1z lmfedry falml'tetakoy khirurgii (uv.

propbylni.s Sov. -od.
~(MIRA 12: 3)

- prof. A, Baknhv) 11

Moskovekogo meditsinskogo instituta imeni I.V. Stalina i afedry kosh - 4
nykh bolezney (zav. - doktor med. pauk G, m. lhachltnr ‘yan) hlinimkop :
meditainakogo instituta,

(DERMATITIS, .CONTACT, etiol. & pathogen.
patienta (m.))

jodine tincture in sm'g.

(IODINB, - inj. eff. ' '
contact dermtitia in snrg. p&tienta (Run))
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Med Sei (diss) ~-- "Iodine contact dar'nati is *n su'r- '

RABTHOVICH, M. V.r . Master

Y and 1ts p;opnylaxio .« Moscow, 1359. 14 P (Qecond Moscow State "!ed Ins» L*:x

Ne T. Pirogov), 250 ‘copises (KL, No 1’)‘, 19)9{120)‘
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RABINOVILH. M.V., inzh,

Semitrailer asphalt nproador drawn by the MaZ=205 truck.
Avt.dor. 22 no0.11:19 N '59. (MIBA 1312)
, (Pruck trailors) (Asphnlt)
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RABINOVICH, M.V.; ZINGER, Z.E.

~In the Scientific and Technical Sociefy. Avt.dor. 24 uo.4:31 Ap
61, o - (MIRA 14:5)
' (Highway research) S o
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LBINGVICH, MJV.; CANYUSHIN, Aol

o i oo

- B Ve
cisely, cieerly, businesslike. Avt, dor. no.10:31 C bho
Fresiselys shesry, ¥ | o (MIRK 1782
1, Predssdatel! dorozhnoy sektsii Nauchno-tekhnicheskogo -
obshchestva gorodskogo khozyaystva i avtomobil'nogo tranaporta
Estonskoy SSR (for Rabinovich).
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E.CERPTA MELICA Sec 2 Jol 12/5 Physiology May 59
1895. ELLECTRICAL ACTIVITY OF DIFFERENT CORTICAL LAYERS OF THE
MOTOR AND ACOUSTIC ANALYSORS WHEN ELABORATING DEFENSIVE
CONDIFIONED REFLEXES (Russian text) - Rabinovich M. Y. Electro-
physiol. Lab,, Inst. of Brain, USSR Acad. of Med, StIsMoscow - ZH.
VYSSH, NERV, DEYAT, 1958, 8/4 (546-559) Graphs 5
Experiments were performed on dogs with electrodes chronically implanted at the
level of different cortical layers of the motor and acoustic analysors. The depth of
insertion of the clectrodes to the level of each layer corresponded to the measured
distance of the particular layer from the surface of the cortex. Conditioned reflex-
. es were elaborated to tones from a sound generator rhythmically interrupted with
different frequencies, or to-a buzzer. The delensive conditioned reflex was rein-
forced by the administration of an electric shock to the forepaw. Analysis of the -
data s6 Obtained shows that there are peculiar features ir the nalure of changes in
electrical activily of the motor and acoustic cortex in response to the action of
signal stimuli, which indicate that individual layers of the cortex of afferent and
efferent links of the conditioned reflex participate to a different degree in effecting
the conditioned connection, - : .

—

4
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RABTNOVICH, M. Ya,
BEREMAN, Ya.P.; SHUTER, L.; RABINOVICH, M.Ya.

WA L TR O 4 £

Now tanning material for white leather. Leg.proa. 14 no.7:26-28
J1 v5h. , ~ (wRa 7:7)

(Tanning)
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RABINOVICH, M.Ya., inzhener.

KOVTUNOVICH, S.D., inzhener;
QN . %

Combined deliming, softening, I

514647 156. e
pron. 16 n0:5 (Lvo‘v'z-hather i.ndustry)
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RABINOVICH, M.Ya.; CHERNOMAZ, A.Ye,; OSTROVSKIY, M.lL., KARANKEVICH, I.F.
. Device for applying an acrylin coating on leather and for

. ] - I%”.
gubsequent drying. Qb‘nv. te_kh‘. opyte. _Lm..P]Vno‘.29‘-273(§§M ‘,13:1)

(Leather industry--Bquipment and supplies)
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RABINOVICH, M. Ya.., CHERI:OHAZ A.Ye,; OSTROVSKIY. MeM,; KA’{ANKEVICH, I.F.

Infrared rays for drying of leather, Oba, - tekh, opyt. ( MLP]
no.29:25-26 - 157, . (MIRA 13:1)
(Infrared rays--Industry application) (Ieather--Drying)
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RABINOVICH, M.Ya.

Ways of improving the quality of leather manufactured from
imported goat skins. Kozh.-obuv.prom. 4 no,1:36 Ja ‘&2, .
, - : (MIRA 15:3

(Hides and skins)
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AUTHORS:

TITLE:

PERIODICAL:

_ABSTRACT:

Vfcé;du1/1

talkin, B. M., Rabinovich, M. Ya. sov/32- 25 -9~ 41/53

" Unit for the Repeated Hardenlng of Samples

Zavodskaya 1aborator1ya, 1959, Vol 25, Rr9, pp1133 1134(UQSP)

In order to investigate the operating characteristlcs
{@imension changes, changes:-of the surface purity, etc.) of.
details which are designed for a casting under pressure, as
well as of molds which work under high temperstures,a unit. for
the repeated hardening of the samples was developed (Fig 1).
On the basis of a graph, a description of the system is given.
The unit also has a mechanism for transferring the sample
from one medium into the other, i.e.,  for the heating or =
'coollhg, making possible an automatic control of the heating =
period 'and of the number of repetitions of the heatlng or
cooling process. There are 2 figures.
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